INTRODUCTION
Surges generated by passing deep-draft vessels contribute to shoreline erosion, causing extensive resuspension of sediments in the surf zone, and generate significant hydrodynamic loads on berthed vessels and shoreline structures. In the present paper, the development and application of the Vessel Hydrodynamics Longwave Unsteady (VH-LU) model and Vessel Hydrodynamics Longwave Load (VH-LL) module are presented.
The Its numerical engine is an extension of the COASTOX modeling system (Kivva, 2001) developed to simulate shallow water hydrodynamics, including 2-D wave propagation and run-up in coastal areas. The VH-LU model describes vessel long-wave generation as a source term in the NSWE based on the vessel hull displacement, which is described by finite-difference vessel hull grids. A sediment transport and bottom morphology module based on the suspended sediment advection-diffusion equation is used in VH-LU to simulate sediment transport in nearshore and swash zone.
The hydrodynamic loads from passing vessel longwaves on berthed vessels or coastal structures are calculated using the VH-LL module of the modeling system, which extracts hydrodynamic conditions at specified locations from the VH-LU model and calculates loads and moments on berthed vessels or shoreline structures.
VALIDATION AND APPLICATIONS
The VH-LU model has been verified using measured field water surface elevation data from the Port of Oakland Inner Harbor Waterway (Fenical, 2002) and Mississippi River Gulf Outlet. Figure 1 shows a comparison between measured and predicted drawdown (vessel-generated surge) for two passing vessels. The present paper shows VH-LU model and VH-LL module verification using measured mooring loads from laboratory studies (Remery, 1974) . Figure 2 shows the predicted water surface elevation fluctuations for "TMM TABASCO" moving at 9.6 knots in the Mississippi River Gulf Outlet (MRGO). 
